A bacilliform virus, designated orchid fleck virus (OFV), was isolated from six genera of orchid plants including Angulorea,
Materials and Methods
Diseased plants: Two orchid plants, Cymbidium and Odontoglossum, both of which showed leaf symptoms of necrotic flecks, were used as virus source throughout this study.
The former was collected at the Ofuna Flower Center of Kanagawa Prefecture in 1966, and the latter at the Kemigawa Arboretum, University of Tokyo, in 1972. Both plants were maintained in a greenhouse.
Mechanical inoculation:
Diseased orchid leaves were macerated in 0 .01M phosphate buffer (pH 7.2), and crude sap was epressed. Young seedlings of several plant species and healthy orchid plants were inoculated by rubbing with the expressed sap, or with partially purified virus preparation described below. Dip-negative stainig method: Dip-negative stained preparations were obtained by a modification of the direct negative staining method4).
The procedure was as follows: a small piece of an OFV-infected leaf was cut several times with a razor blade in a drop of 2% osmium tetroxide on a clean slide glass. A carboncoated grid was touched to the surface of the drop and was air-dried for a few seconds.
The grid was then dipped in a drop of 2% PTA, air-dried, and examined in an electron microscope. Partial purif cation: Diseased orchid leves were homogenized at 4C in 0.1 M phosphate buffer (pH 7.0) containing 0.1M sodium diethyldithiocarbamate, 0.1% L-ascorbic acid, 5% Triton X-100, and 0.5% sodium deoxycholate.
The homogenate was centrifuged at 5,000rpm for 15min, and the supernatant was centrifuged at 30,000rpm for 2hr.
The pellet was suspended in 0.1M phosphate buffer, followed by two more cycles of differential centrifugation.
The virus was further purified by sucrose density gradient centrifugation.
The density gradient was formed by two layers of 10 and 40% sucrose in 0.01M phosphate buffer (pH 7.0).
The partially purified virus was negatively stained with PTA, or shadowed with chromium, and then examined under electron microscope.
Thin-sectioning: Small pieces of leaves from OFV-infected plants showing leaf symptoms of chlorotic or necrotic flecks (or spots) were fixed in 5% glutaraldehyde in 0.1M phosphate buffer containing 0.25M sucrose at pH 7.0 for 3hr, and postfixed in 1% osmium tetroxide in the same buffer at pH 7.0 for 1hr before being dehydrated through a graded series of ethanol and embedded in Epon 812. Sections were cut on a LKB ultramicrotome with glass knives, and stained with uranyl acetate and lead citrate.
The specimens were examined under a Hitachi HU-12 electron microscope.
Samples from healthy plants were prepared in the same way and examined as controls.
Results

Mechan cal inoculation
with OFV OFV was transmitted to a number of plant species by sap inoculation with the expressed juice from diseased orchid leaves, or with the partially purified virus preparation. The successful transmission, however, was obtained only in summer when the temperature in a greenhouse was higher than 30C. Chlorotic spots appeared on the inoculated leaves of Chenopodium amaranticolor, C. quinoa, Petunia hybrida, Nicotiana glutinosa, and four varieties of N. tabacum, namely Bright Yellow, White Burley, Xanthi nc, and KY-57 (Figs. 1 and 2). Dendrobium plants produced chlorotic or necrotic spots, sometimes flecks, on the inoculated leaves and later on the upper leaves.
The incubation period was usually two or three weeks.
OFV-particles in negatively stained dip-preparation Bacilliform particles, although the majority of particles were bullet-shaped, were easily detected in dip-preparations from diseased plants of six orchid genera including Angulorea, Cymbidium, Dendrobium, Odontoglossum, Oncidium, and Pescat- 
orea.
Symptoms of these diseased orchid plants were systemic leaf symptoms of chlorotic or necrotic flecks (Fig. 3) . The same particles were also detected in experimentally infected plants, but not in healthy plants.
The particles were approximately 40nm wide and 150nm long (Plate I-A, D). They had no envelope, and showed helical structures with a pitch of about 4 .5nm (Plate I-B, C). The rounded end of individual particle usually attached to membrane apparently depressed by the particle (Plate I-A).
The particle have never been found in preparations prepared by the usual direct negative stain-ing method which lacks osmium-prefixation. This suggests that the particles may be easily broken down in PTA.
Partial
purification of OFV The virus was partially purified from diseased leaves of Cymbidium and Odontoglossum.
The partially purified preparation contained numerous bacilliform particles (Plate I-E).
Their particle morphology was the same as described above. In addition, the preparations were infectious by sap inoculation to healthy plants of Dendrobium.
From these results it is concluded that these bacilliform particles are OFV-particles.
Electron microscopy of thin sections from OFV-infected tissues In thin sections of OFV-infected tissues a large number of OFV particles were seen both in the nuclei and in the cytoplasm of infected cells (Plate II). Plate I-F and Plate II show the particles in longitudial and transverse sections respectively . The particles were bacilliform, being uniform in size and shape . The particles were morphologically similar to those detected in negatively stained preparations or partially purified preparations, although their dimensions were slightly smaller. 
